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(54) Repair of composite laminates 

(57) A patch of ftore reinforced plastics composite 
material, a repair kit including such a patch and a 
method of using such a patch and repair kit are pro- 
vided. The patch (1) is for attachment to a surface (17) 
of a fibre reinforced plastics composite structure (11) 
over an area of damage (1 0) to the structure. The patch 
defines an outer surface (3), a bonding surface (4) 
opposed thereto and a peripheral edge (5). The patch 


includes fibre reinforcement and plastics matrix material 
with the latter being in a final state of hardness. The 
patch defines a series of small apertures (6) there- 
through to allow the passage of gases and other matter 
through the patch to prevent entrapped air weakening 
the repair. 
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Descripti n 

This inv ntion relates to the repair of composite. 
^gtructures a nd in particular to the repair of such struc- 
tures oy tne adhesion of a patch of composite material 
over a damage crater in a surface of the structur . Such 
repairs find particular applicability in the repair of com- 
posite structures defining aerodynamic surfaces of air- 
craft. 

It is well known to effect permanent patch repairs to 10 
damage d fibre reinforced plastics composite structures 
such as aircraft fairings ailerons, airbrakes, flaps' and - 
sometimes wing primary structures. Such structures are 
invariably laminates and are often sandwich reinforced 
structures comprising two spaced monolithic laminates is 
separated by a lightweight structure such as honey- 
comb paper or fibre. 

When damage occurs to such structures, for exam- 
ple by impacted damage from a flying stone or other 
debris or from a dropped tool, a damage crater will be 20 
for med in the laminate struck by the object concerned. 
In the case of a sandwich reinforced structure such a 
crater may extend right through the first laminate and 
into the central reinforcement of honeycomb or the like. 

Repairs to such composite structures generally 25 
entail a lightweight composite filler material being 
inserted into the crater in a thixotropic state to stand 
slightly proud of the outer surface. The fil l er is then 
allowed to harden and cure. It is then abraided flush with 

tne surt^-o^ l me*strucffire. & patch of fibre reinforced 3 0 

composite material in either cured or mor e generally 
uncured state is the n adhered to the surface oTthe 
structure over thefilied crater using a separate adhesive 
and the patch is then bonded in position using both vac- 
uum and heat The vacuum is normally applied using an 35 
airtight sheet of material placed over the repair and tem- 
porarily sealed to the structure using a bead of adhesive 
around its periphery. A vacuum is then created under 
the sheet to try to ensure that any air bubbles are 
expelled from underneath the patch and to ensure pood 40 
bonding. At the same time a heater blanket positioned 
inside ' p^ cx ^de^^e vacuum bag wjjLapp l yJieat to theT 
repair to effect hardening and curing of the adhesive 
which is normally a curable resin. 

Such repairs can take anything from approximately 45 
four hours upwards to complete, mainly due to the time 
necessary 'to allow curing of the filler and adhesive. In 
addition, despite the use of vacuum equipment to 
attempt to expel all air entrapped under the patch , the 
compfete absence of such entrapment cannot be guar- so 
arrteed and non-destructive testing may need to be car- 
ried out to ensure the structural integrity of the repair. 

It is an object of the invention to provide a patch and 
method for permanently repairing a composite structure 
using such a patch which will overcome the difficulties ss 
of the prior art. 

According to a first aspect of the invention there is 
provided a patch of fibre reinforced plastics composite 


material for attachment to a surface of a f bre reinforced 
plastics composite structure over an area of damage to 
the structure, the patch defining an outer surface, a 
bonding surface opposed thereto and a peripheral 
edge, the patch indudingjjbre^reirtforcement and plas- 
ticsjircarix^^ the, plastics matrix material 

'"b eing in a substantiall y fin al statejqLbardness, wh erein 
ln~e patch defines a series of apertures therethrough to 
allow the passage of matter through the apertures dur- 
ing bonding of the patch to the structure. 

The series of apertures defined through the patch 
have been found to e nsure the substantially total 
removal of entrapped gases b eneath the patch which 
not only obviates the need for non-destructive testing of 
the repair but enables patches of unlimited size to be 
applied to repairs in the secure knowledge that the size 
of the repair has no bearing on the possibility of gas 
entrapment underneath the patch. 

The apertures may be defined at positions spaced 
substantially across the entire area of the patch, con- 
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At least one said aperture may be greater than sub- 
stantially 0.01mm and less than substantially 2mm in 
diameter and preferably greater than substantially 
0.05mm and less than substantially 1.0mm in diameter 
and more preferably greater than substantially 0.05mm 
and less than substantially 0.1 mm in diameter. 

Such holes may conveniently be formed in a patch 
by laser drilling. 

Where the apertures are small in diameter the 
pitching of apertures from one another may be corre- 
spondingly small. 

The patch may conveniently include a final protec- 
tive coating applied to the outer surface thereof. 

The patch may be formed to a predetermined cur- 
vature for repairing curved structures. Patches may be 
formed to a series of curvatures intermediate known 
curvatures of surfaces to be repaired whereby some 
flexing of the patch during application to the surface to 
be repaired will enable a matching curvature to be 
achieved between patch and surface with a limited 
range of patches kept in stock. 

The patch may include a perforated film adhered to 
the outer surface thereof wherein the film may include at 
least one area extending beyond the edge of the patch 
for location of the patch with respect to the structure 
during bonding. The perforated film may be adhesive 
film and the at least one area may comprise a series of 
ears for adhesive attachment in relation to a surface of 
the structure to be repaired, eg for attachment to the 
surface of the structure itself or to a further protective 
film applied to the surface around the crater. 

According to a second aspect of the invention there 
is provided a repair kit for repairing a damaged area of 
a fibre reinforced plasties composite structure, the kit 
including a patch according to the first aspect of the 
invention contained in an envelope comprising a sheet 
of airtight material for use as a vacuum bag when effect- 
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ing the repair and a removable cover layer sealeably 
attached to the sheet of airtight material. 

The kit according to the invention thus conveniently 
offers a neat air- and dust-tight envelope for simple 
application to a repair site without the need to sepa- s 
rately keep and apply a number of elements to effect the 
repair. 

A sheet of airtight material may be seal ably 
attached to the removable cover layer by a bead of 
adhesive for use in sealing the sheet of airtight material 10 
to the structure to effect the repair. 

The repair kit may include a layer of breather doth 
int erposed between the patch and the sheet of airtight ~ 
matenal and may include at least one layer of perforated 
film interposed between the sheet of airtight materia l 15 
' an dthe patch. 
^According to a third aspect of the invention there is 
provided a method of repairing damage to a fibre r pin- , 
forced plast ics composite structure, the structure includ- 
ing at least a monolithic laminate and the damage 20 
induding.a crater at least in the said laminate which cra- 
ter extends from a surface of the laminate to be repaired 
into the laminate, the method including the steps of: 

applying to surfaces to be bonded and introducing 25 
into the crater liquid adhesive; 

levelling off the adhesive to stand slightly proud of 
the said surface whilst substantially filling the cra- 
ter; 30 

applying a patch according to the first aspect of the 
invention to the said surface so as to cover the cra- 
ter, and 

35 

extracting any excess adhesive and gas from 
beneath the patch through the apertures in the 
patch and hardening the adhesive to bond the 
patch in position and complete the repair. 

40 

The method of the invention thus enables the use of 
the patch according to the first aspect of the invention in 
a manner which avoids the use of a separate filler mate- 
rial which must be separately hardened and abraded 
flush with the surface to be repaired prior to the applica- 45 
ton of the patch thereto with, again, a separate adhe- 
sive. Overall time savings for repairs according to the 
method of the invention are expected to be at least three 
hours over prior art methods. With aircraft downtime 
often running at $US1 00,000.00 per hour it will be so 
appreciated that enormous potential savings are possi- 
ble when employing the method of the invention. 

The liquid adhesive is preferably thixotropic to ena- 
ble repairs at any orientation. Solid inclusions may be 
introduced into the liquid adhesive. These may be sized 55 
such that their presence individually between the patch 
and the surface of the structure may be easily detected 
by an operator effecting the repair. The unwanted pres- 
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ence of such inclusions along the bond line is thus 
avoided. 

The purpose of the solid inclusions is to give a 
degree of compressibility to the adhesive, to help to 
avoid fire from an exothermic reaction which can take 
place upon resin cur , andalsotosav weight The flex- 
ibility or elasticity can help avoid the occurrence of 
cracks at a boundary between the resin and the struc- 
ture being repaired. Such boundary may occur at an 
interface with a monolithic said laminate or at an inter- 
face with sandwich reinforcement material, for example 
paper or other fbre. 

ft is desirable that such solid inclusions have a 
curved outer surface whereby to engage the adhesive 
all around for enhanced boncfing. 

The solid inclusions may be somewhat elastic in 
nature but are more preferably capable of crumbling 
upon the application of pressure thereto. Rohacel (reg- 
istered trade mark) is a material having suitable proper- 
ties. 

Hence the method may include selecting at ieast 
some of the solid inclusions so as to make a volume of 
liquid adhesive contained by the crater and patch 
slightly compressible. 

The step of hardening the adhesive may include 
raising the temperature thereof to a temperature less 
than substantially 100°C. Where a curable resin is being 
used as an adhesive, the restriction of upper tempera- 
ture to less than the boiling point of water avoids the 
generation of steam which may permeate a long the joint 
(me and reduce adhesion between the patcrTand~struc^~ 
ture. ft will be appreciated that resin cure temperature 
could be as high as 180°C, but repairs in the field are 
likely to be more sound if a lower curing temperature 
resin is used to j w pif* tfrA -pofiab i l rty of ntrm m-a s afore^ 
said. ~ 

Where the adhesive is a curable resin the method 
may include the step of curing the adhesive for a period 
less than substantially one hour. Such a short curing 
time can dramatically shorten the overall repair time 
according to the method of the invention. 

The introduction of solid inclusions into the adhe- 
sive may include introducing microf ibres into the adhe- 
sive. Random distrtoution of such microf ibres can 
greatly enhance the cured structural qualities of the por- 
tion of the adhesive used to fill the damage crater. 

A protective film may be applied to the surface of 
the structure to be repaired around an area of the sur- 
face to be covered by the patch prior to applying the 
patch. 

The protective film may be centralised and oriented 
with respect to the crater when applying same to the 
surface and alignment marks may be applied to the pro- 
tective film and to an outer surface associated with the 
patch, ie either to the patch itself or to an outer surface 
of a vacuum bag of a kit in which the patch is included. 
The said marks on the patch or kit and protective film 
may then be aligned with each other when applying the 
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patch to the surface of the structure in order accurately 
to locate the patch with respect to the crater. This 
ensures a structurally sound repair without having to 
use an excessively large patch. 

A solid support may be introduced into the crater to s 
provide support for the patch during application thereof 
over the crater and during hardening of the adhesive. 
This will ensure that the patch does not distort out of 
shape from a shape following the contour of the surface 
being repaired. Such distortion can cause unacceptable 10 
structural weakness, particularly in compression of air- 
craft skins. When effecting a large repair for example 
the patch may comprise at least one pillar introduced 
into the adhesive in the crater such that one end of the 
pillar contacts a base of the crater and the other end 75 
contacts the patch when applied so as to support the 
patch in a desired relationship with the surface being 
repaired, The pillar may conveniently comprise glass or 
carbon fibre composite or a carbon fibre rod. Its length 
may be trimmed according to need. 20 

The structure being repaired may be a sandwich- 
stiffened structure having a pair of spaced monolithic 
laminates separated by a cellular structure, for example 
honeycomb, sandwiched therebetween. A pillar used in 
the repair might then extend below the base of the era- 25 
ter and abut an interior surface of that monolithic lami- 
nate spaced from the damage. 
/ Manufacture of the patch according to the invention 
/may include first curing the patch, when employing cur- 
able resin, then painting an outer surface of the patch 30 
and subsequently drilling, for example laser drilling the 
1 apertures in the patch. 

The patch may be preformed to a predetermined 
J curvature before curing of the resin. Such a curvature 
may be intermediate different curvatures to which a 35 
given patch will be applied, for example the curvature of 
a leading edge of an aircraft wing. 

The patch may be of any required thickness and 
any suitable number of plies in order to give the required 
structural strength in the particular circumstances. 40 

ft will be appreciated that when carrying out the 
repair method of the invention all the normal prepara- 
tory work may be done to the damaged area in the usual 
way, for example thorough drying thereof, abrasion and 
cleaning of the surface to be repaired and debris and 45 
sharp edge removal. 

Best results for the repair are likely to be obtained 
when the liquid adhesive is painted onto all contact 
areas with a brush or the like to ensure good adhesion. 

In circumstances where a thermoplastic patch is so 
employed a curable resin may still be used as an adhe- 
sive, according to the invention. 

When extracting any ex cess adhesive and/or gas 
f rom be ngatfa jhe patch through the apertures in the 
patch, a^vaguum applied underneath a vacuum ba g* 55 
sealablyattached to the surface may conveni errtly t>e 
employed, a vacuum of up tp sav 75%^fuTvacuiim is" 
considered satisfactory for the method of the invention. 


The patch of the invention will cause the apertures to be 
self-sealed flush with the outer surface of the patch 
when the adhesive hardens, and in particular when a 
protective film is removed from the outer surface. 

The invention will now be described by way of 
example with reference to the accompanying drawings 
of which, 

Figure 1 is an upper three-quarter view of a patch 
according to the invention, 

Figure 2 is a section taken along the line ll-ll of Fig- 
ure 1 , together with a section through a sandwich- 
reinforced laminate structure to be repaired. 

Figure 3 is a view of the components of Figure 2 
with the patch bonded in position to repair the sand- 
wich-reinforced laminate structure, 

Figure 4 is an isometric view of a patch similar to 
that shown in Figure 1 ready to be placed in posi- 
tion on a structure to be repaired, 

Figure 5 is a section taken through a damaged 
structure and repair kit according to the invention, 

Figure 6 is an isometric exploded view of a struc- 
ture and patch with repair pillar according to the 
invention, 

Figure 7 shows in section the elements of Figure 6, 
and 

Figure 8 is a sectional view of a repair kit according 
to the invention 

Referring to figures 1 , 2, 3 and 4 of the drawings, a 
patch 1 according to the invention is shown. The patch 
has a peel-off protective plastic film 2 in contact with an 
outer surface 3 thereof, an opposed bonding surface 4 
and a peripheral edge 5. The patch is perforated by a 
series of apertures 6 defined therethrough to allow the 
passage of gases and/or excess resin during effecting 
of a repair, ft will be noted, from figure 2, that the plastic 
protective film 2 is shown schematically as perforated 
along with the patch whereby to allow gases and other 
matter to pass therethrough when passing through the 
patch. The patch has a final protective coating in the 
form of a layer of paint 7, see figure 2, which is similarly 
perforated when the patch is perforated. The act of per- 
foration is carried out using a laser drilling technique 
and the apertures in the patch are between .05mm and 
0.1mm in diameter, ft is be observed from figure 2 that 
the apertures are spaced substantially across the entire 
area of the patch. 

ft can also be seen from figure 2 that the patch 1 
has two plies 8, 9 co-cured together and laser drilled 
together. 
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Figures 2 and 3 illustrate the application of a patch 
1 according to the invention to a sandwich-reinforced 
carbon fibre composite laminate structure having a 
damage crater 1 0. The structure 1 1 has a pair of spaced 
monolithic carbon fibre laminates 12, 13. The laminates 5 
12, 13 are separated by a fibre honeycomb structure 14. 
It will be observed that the damage crater extends 
through the laminate 12 into the honeycomb structure 
14. 

The crater 10 is first prepared for repair by the 10 
removal of any rough edges and non-structural loose 
material by abrading and by the use of suction means. 
The cleaned and prepared crater is then dried by con- 
ventional means. A mix of liquid adhesive 1 5 is then pre- 
pared from a fast curing resin. Into the adhesive 15 is 15 
introduced Rohacel spheres 16 of approximately 3mm 
average diameter. Sufficient spheres 16 are introduced 
to substantially fill a volume enclosing the adhesive, 
with the liquid adhesive 15 filling in the gaps between 
adjacent touching spheres. In this way a lightweight mix 20 
with a degree of compressibility is formed. 

The crater walls and all other surfaces to be bonded 
are then brushed with the liquid adhesive 15 before the 
introduction of the mix containing the spheres 16 into 
the crater. It will be observed from figure 2 that the mix 25 
is introduced into the crater until it is slightly proud of a 
surface 17 to be repaired of the structure 1 1. For addi- 
tional strength the mix of liquid adhesive 15 contains 
microf ibres 1 8 dispersed throughout for additional struc- 
tural strength of the resin, once cured. 30 

The surface 1 7 of the structure is protected over an 
area surrounding the area to receive the patch 1 with a 
layer of protective film 19, see figures 2, 3, and 4. The 
protective film 19 is centralised and orientated with 
respect to the crater when applied and defines an oval 35 
aperture 20 therein some 5mm greater in measurement 
thereacross than the corresponding dimension of the 
patch, see figure 3. tt will be observed, from figure 4, 
that both the protective film 19 and the peel-off protec- 
tive film 2 exhibit alignment markings 21 , 22 in a longrtu- 40 
dinal direction and 23, 24 in a transverse direction. 
Alignment of these marks during placement of the patch 
over the crater considerably simplifies the accurate 
placement of the patch to ensure optimum structural 
strength of the repair. 45 

It will be observed that the peel-off protective film 2, 
as shown in figure 4, has adhesive ears 25, 26, 27, 28 
for secure location of the patch 1 with respect to the 
structure 1 1 during cure of the resin adhesive. The pro- 
tective films 2 and 1 9 are of course peeled off the patch so 
and surface 1 7 and discarded once the patch is cured in 
position. 

Returning to figures 2 and 3, liquid adhesive 15 is 
evenly spread over the bonding surface 4 of the patch 
and that part of the surface 1 7 of the structure to which 55 
the patch will be bonded, the patch 1 is then firmly 
pressed into position over the crater 10, as shown in fig- 
ure 3, and also in figure 5 so that a continuous bond 


area is formed between patch and structure, as shown 
in figure 5. ft will be observed from figure 5 that the 
Rohacel spheres 16 are clearly too large to migrate 
between the patch and surface 1 7 of the structure with- 
out being easily detected by an operator applying the 
patch. 

Once the operator is satisfied that the patch has 
been correctly positioned, heating and vacuum applica- 
tion means may be applied to effect curing of the adhe- 
sive and compression of the repair to extract any 
unwanted gases or excess adhesive from beneath the 
patch. 

Referring to figure 5, a vacuum bag 29 is shown in 
place over the repair, sealed thereto b y a bead of 
gummy adhesive 30. Suction is applied as indicated via 
a tuoe 31 tor connection to a vacuu m source (not 
shown). Within the vacuum bag ~'& is to be rounaa layer 
of porous breather cloth 32 t o transmit any gases from 
any part of the assembly to the suction tube 31. 
Beneath the breather doth 32 is a perforated non-stick 
bleed film 33 and be neath these are the 'protective film 
z ana the patch f Above the assembly is shown a 
heater blanket 34 for applying heat to the repair to effect 
curing of the resin. Gases and air bubbles beneath the 
patch 1 escape therefrom through the apertures mot 
shown in figure 5) formed in the patch 1 and also A 
through the apertures in the protective film 2 over the I 
patch. In addition, any excess resin has been found to \ 
migrate through the apertures in the patch with equal \ 
ease which can then be absorbed by the breather cloth \ 
32. It will be appreciated that the invention provides a 
method of repairing damaged areas of composite lami- 
nate structures of unlimited size owing to the ability of 
the porous patch of the invention to allow transmission 
of gases and excess adhesive therethrough in whatever 
quantities are required. In this connection it will be 
observed that the filling of the crater beneath the patch 
by the Rohacel spheres 16 conveniently supports the 
patch during application of the vaccum and prevents 
undue sagging of the patch into the crater. In the case of 
exceptionally large repairs an arrangement as shown in 
figures 6 and 7 can be used whereby a pillar 35, made 
of glass-reinforced plastics here, may be positioned in 
the crater 10 so as to support the patch during curing. 
The pillar 35 penetrates the honeycomb structure 14 to 
abut the interior surface 40 of the laminate 13 and sup- 
port the patch during cure of the resin. 

During curing of the repai r heat of approximately 
90°C and 75% vacuum are applied for between 15 min- 
utes and one hour dep ending upon the particular cir- 
gjlUbtanc^TQt the repair to fully cure the resin adhesive 
both within the crater and between the bonding surface 
4 of the patch and the surface to be repaired 1 7 of the ~ 
structure. This simultaneous curing available with the 
method dl the invention is a key element in the shorten- 
ing of the time required to carry out such structural 
repairs to composite laminates. 

Figure 8 illustrates in section a repair kit 36 accord- 
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ing to the invention. The elements shown correspond to 
those illustrated in figure 5 save for the addition of an 
airtight dosing film 37 secured in position by the gummy 
adhesive 30 and of two layers of two-sided adhesive 
mesn 41 , 42 between the vacuu m bag 29 and br eather 5 
cl oth 32 and the breather cioih 32 ana proiegfivefilm 2,"^ 
res pectively. T hese layers of mesh keep the elements of 
the~Krt in register to ensure accurate location of the 
patch with respect to the crater when the whole kit is 
placed over the crater. The ears 25, 26, 27, 28 will not w 
be necessary when the kit is used. The kit is fully atmos- 
pherically sealed by the addition of a cap 38 secured in 
position over the suction tube 31 of the vacuum bag 29. 

When it is required to effect a repair using the kit of 
the invention the closing film 37 is peeled away from the 75 
gummy adhesive 30 to reveal the patch 1 ready for the 
application of liquid adhesive to the bonding surfaces 4 
and 17 thereof. The patch 1 is then applied to the area 
to be repaired, alternatively the complete kit 36 is 
applied to the repair area with the patch registered in 20 
position within the kit In these circumstances location 
marks are suitably provided on the vacuum bag 29 to 
assist in locating the kit accurately with respect to the 
crater. During application of the kit to the surface 17 of 
the structure to be repaired the gummy adhesive 30 is 25 
sealaWy connected to the surface 17 to create an air- 
tight seal for the application of vacuum within the vac- 
uum bag through the tube 31. Thereafter the repair is 
effected as described above in relation to figure 5. 

It will thus be appreciated that the patch, repair kit 30 
and method of the invention provide a neat and 
extremely effective means of carrying out structurally 
sound repairs to composite structures in a fraction of the 
time previously possible using prior art methods. 

35 

Claims 

1 . A patch of fibre reinforced plastics composite mate- 
rial for attachment to a surface (1 7) of a fibre rein- 
forced plastics composite structure (11) over an 40 
area of damage (10) to the structure, the patch 
defining an outer surface (3), a bonding surface (4) 
opposed thereto and a peripheral edge (5), the 
patch including fibre reinforcement and plastics 
matrix material and the plastics matrix material 45 
being in a substantially final state of hardness, 
characterised in that the patch defines a series of 
apertures (6) therethrough to allow the passage of 
matter therethrough during bonding of the patch to 
the structure. so 


4. A patch as in claim 3 in which at least one said 
aperture (6) is greater than substantially 0.05 mm 
and less than substantially 1 .0 mm in diameter. 

5. A patch as in any preceding claim formed to a pre- 
determined curvature for repairing curved struc- 
tures. 

6. A patch as in any preceding claim including a perfo- 
rated film (2) adhered to the outer surface (3) 
thereof wherein the film includes at least one area 
(25, 26, 27, 28) extending beyond the edge (5) of 
the patch for location of the patch with respect to 
the structure during bonding. 

7. A patch as in claim 6 in which the perforated film (2) 
is adhesive fflm and the at least one area comprises 
a series of ears (25, 26, 27, 28) for adhesive attach- 
ment in relation to a surface of the structure (1 7) to 
be repaired. 

8. A repair kit for repairing a damaged area of a fibre 
reinforced plastics composite structure, the kit 
including a patch (1) as in any preceding claim con- 
tained in an envelope comprising a sheet of airtight 
material (29) for use as a vacuum bag when effect- 
ing the repair and a removable cover layer (37) 
sealeably attached to the sheet of airtight material 

(29) . 

9. A repair kit as in claim 8 in which the sheet of air- 
tight material (29) is sealably attached to the 
removable cover layer (37) by a bead of adhesive 

(30) for use in sealing the sheet of airtight material 
to the structure to effect the repair. 

10. A method of repairing damage to a fibre reinforced 
plastics composite structure (11), the structure 
including at least a monolithic laminate (12) and the 
damage including a crater (10) at least in the said 
laminate which crater extends from a surface (17) 
of the laminate to be repaired into the laminate, the 
method including the steps of: 

applying to surfaces to be bonded and intro- 
ducing into the crater (10) liquid adhesive (15); 

levelling off the adhesive to stand slightly proud 
of the said surface (17) whilst substantially fill- 
ing the crater (10); 


2. A patch as in claim 1 in which the apertures (6) are 
defined at positions spaced substantially across the 
entire area of the patch. 

3. A patch as in claim 1 or 2 in which at least one said 
aperture (6) is greater than substantially 0.01mm 
and less than substantially 2 mm in diameter. 


55 


applying a patch (1 ) according to claim 1 to the 
said surface (17) so as to cover the crater (10), 
and 

extracting any excess adhesive (15) and gas 
from beneath the patch through the apertures 
(6) in the patch and hardening the adhesive to 
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bond the patch in position and complete the 
repair. 

11. A method as in claim 10 including the step of intro- 
ducing solid inclusions (16) into the liquid adhesive s 
(15). 

12. A method as in claim 11 including sizing at least 
some of the solid inclusions (16) so that their pres- 
ence individually between the patch (1) and surface 10 
(17) of the structure may be easily detected by an 
operator effecting the repair. 

13. A method as in claim 1 1 or 12 including selecting at 
least some of the solid inclusions (16) so as to is 
make a volume of liquid adhesive (15) contained by 
the crater (10) and patch (1) slightly compressible. 

14. A method as in any of claims 10 to 13 in which the 
adhesive (1 5) is a curable resin including the step of 20 
curing the adhesive for a period less than substan- 
tially one hour. 

15. A method as in any of claims 10 to 14 including the 
step of applying a protective film (1 9) to the surface 25 
(17) of the structure to be repaired around an area 

of the surface (17) to be covered by the patch (1) 
prior to applying the patch, centralising the protec- 
tive f flm (1 9) and orienting same with respect to the 
crater (1 0) when applying the film. 30 

16. A method as in claim 15 including the steps of 
applying alignment marks (21, 22, 23, 24) to the 
protective film (19) and an outer surface (2) associ- 
ated with the patch and aligning the said marks (21 , 35 
23) on the said outer surface (2) with the said marks 
(22, 24) on the protective film (19) when applying 
the patch (1 ) to the surface (1 7) of the structure. 

17. A method as in any of claims 11 to 16 when 40 
dependent upon claim 1 1 in which the step of intro- 
ducing solid inclusions into the adhesive (15) 
includes introducing microftores into the adhesive. 

18. A method as in any of claims 10 to 1 7 including the 45 
step of introducing a solid support (35) into the cra- 
ter (10) to provide support for the patch (1) during 
application thereof over the crater and during hard- 
ening of the adhesive (15). 
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